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T MEBASE CI RCU.T 5 The present invention relates to a tinebase @
circuit and is particularly, although not exclusively applicabl 2?‘&6 0(6
circuit for a t'elevision receiver. The horizontal deflection of

el ectrron heam of a television picture tube4d g provided by neans of a

tinmebase 10 circuit which generates a sawmooth waveform It is well known
that the use of a constant anplitude sawtooth waveformwould result in the
resulting picture suffering pincushi RIMBBRASE (QIRCUDT s distortion is

related to the vertical position 15 of the electron beam and therefore a
correction derived fromthe vertical tinebase wavefrom needs to be

" superinposed onto the horizontal tinebase waveform It is known to
generate-the correction waveform by conponents |ocated in the vertical

driye circuit, 20 Typigal o‘iy’fs ‘l[o Wz{ Yeila %bego%e%t ‘?:‘1 eBal “cei%cwltth

t heXweérti cal %Ief | ection c parano waverorm
i nt egrating t he 3rdtig Parbignlianivbntalthgualnhnah Muﬁﬁq‘@lmml@pﬂbéet

for providing thep c@répeduiy sewef Gididvilditi rdeeivezul ting correction 25
current is not adjustaple TITQe a nt. o égrectlon can_onl e chan%ed by
changi ng external  ver t T2 FHHIA Eﬁiﬂﬂﬁé&ﬂ %ﬁqm & 2
synmetri cal aboutelélusfem rpicfurd ccvdbebds /ﬁmitdeﬂ by peans of aatimebase
has a very éﬂ&iﬁ@ﬁ?’nfé&?'{ﬁ Pated 4 s a%ﬁ@otiowavefoEmThe present

i nvention se€eks to prov ase circuit tn wlch the above nentioned
di sadvant ages of the kHows (fekkiknown that fheqsezof a cpngtangcor dance

with the presentampbitudé suwbosiat vavd foR wWld Fésultoindthe Hedthlting
Qg;lzontal drlveblcture suffering pincushion distorion.
This distortion is related to the vertical position
15 of the electron beam and therefore a correction derived
from the vertical timebase wavefrom needs to be
superimposed onto the horizontal timebase waveform.
~ It is known to.generate -the correction waveform by
components located in the vertical drive circuit.
20 Typically a large capacitor is connected in series with
' the vertical deflection coils to generate a parabolic
waveform by integrating the vertical ramp current.
A problem with this known circuit for providing the
correction waveform is that the resulting correction
, 25 current is not adjustable. The amount of correction can
—/ only be changed by changing externmal vertical drive
" components and in general will not be symmetrical about
the centre of the tube. Also the large value capacitior
has a very poor tolerance typically +50%, -25%.
30 The present invention seeks to provide a timebase
circuit in which the above mentioned disadvantages of the
known circuit are mitigated.
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correction waveformfor a television type display, the circuit conprising;
5 first neans responsive to a vertical ranp signal for providing a
cuf8 proportional thereto; second neans for squaring said current to
prsyide a parabolic current; third means 4 esponsive to said vertical ranp
signal 10 for providing a l'inear current proportional:- thereto; and fourth
means for conbining said parabolic and linear currents to provide a
tiltable parabolic cinragrordanesonitinrthe mxsienthithere He ipnasriidesh ani | |

now be 15 des 1&%#& tcfifaiﬂefwe Prov it W ordi A8t @y Whi ch

il lustrates sc enatlcal t 1 mebase circul n, accordance wth the present
i nvention. In QWQR%&M%Q’%’%Q%rm i telRision wredisplay, the
transconduct anefrduitisconisimg i nal s 2 and 3. The |nput 20 termnal 2 is

e o i e 577 o R NGRS WO Y (AT WA el
vertical ranp padviadfng e (eurnent iproportional ﬁhﬂﬁﬁtﬂitage when t he

picture tube el ect r adfinncand £ SQiHrBlg %‘%i&‘@.ﬂﬁﬂ@%&%éﬁﬂé alhe
anplifier 1 provides an outgut current 1D mhlch I's proportional to the

difference hetRAERAPIHES | eous ranp voltage and the average voltage
applied 30 35 - 3-thxrd hleans responiven s saikpemdrtizal riwp aignall

I e oaanttsi Rk et adinul v i "’“

current appearing -
fourth means for combining said parabolic and linear

currents to provide a tiltable parabolic current. .
_ An exemplary embodiment of the invention will now be
15 described with reference to the single figure drawing
which illustrates schematically a timebase circult in
accordance with the present invention.
In the drawing a differential amplifier 1 having a
transconductance'e has input terminals 2 and 3. The input
20 terminal 2 is connected to receive the instantaneous
vertical ramp voltage V(t) whilst the terminal 3 receives
a voltage Vh/2 which is the average value of the vertical
ramp voltage ie the vertical vertical ramp voltage when
the picture tube electron beam is in the central
25 undeflected position.
The amplifier 1 provides an output current ID which
is proportional to the difference between the
instantaneous ramp voltage and the average voltage applied

30
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the line 5 is combined with a current which is proportional to the
Wnstantaneous vertical ranp voltage. The ranp voltage is applied to a flrst
input terminal 6 of a differential anplifier 7 of transconductance Ga
second input ternminal 8 of which is connected to ground. The anplifier 7{iji>
provides an output current It which is proportional to the instantaneous
ranp voltage and this current is fed to andgyput 9 of a four quadrant
mul tiplier 10. Second inputs 11 and 12 of the nultiplier 10 are fed with

‘respective ref er@@%’h&”{éﬁﬂﬁaisﬂi ]ana({]q& [reers[ g@g}}] eri \ﬁ 8' ﬁ‘gdl.[al tal

t o anal ogue converter in response to ode “appl'i put of
t he converter. frheSQﬂ@TQdalb)tmrlSs oa' prédmamem edarcaidde 4d¢|0| pedvideenabl e

a satjsfactory ceitegti Qiredit & 1ihdS dariced sMpaGabiod ituiwidhl &1fher, the
partlcular characterlftlcs of th q§£I t|on IrCUI s. The nultlgller
being a four quadrant!f etﬂ "ﬁ‘t?s é‘r 8, thesicuryens, ag ﬁéﬁif‘ﬂve

out put current annithse ohtnmts 11'3 |crunmdpmﬂjmdm Lap au nirteincth wifi chhdscurrent s

[err] and [err] § {W%i}?&rﬁﬁt Y¥g tth]éh%cs*%%'fgt%n%f @ R %%Jtti'c‘éq %a ae%ﬁgxg?, Ve

current at the out 03|t|ve
tilt to be i rrparT‘é%i TR h‘@‘pﬁ%ﬁo E @Pcl’l]rirﬂéhtt" 'Ph«afic!ﬁrtr dmpususermdnadt 6t pé

output 13 of they mﬂffemerﬁn aho anﬁnfﬁeteqver off &Q'a%cfofhdlﬂ%tﬁﬁ@@' Geﬂ %&Bnahe
parabol i c out put nbi ned ti |

cur d.from uarer 4.
par abol i ¢ cor rect TRh { a; 8 é’pf%l'ﬁg(fq't sar?°i"r1‘§l?t eiiS r 9gopungde her
multiplier 16, a- seCK:trmI amnoldtfﬂe} qf pruivdfileiss anedutiput guerenenTy[ @hith

der ved {1 om an POSAGHE {b0 YRl eneO MRSl b duSoRIRRE 109 1B SR B¢

dN-gi t al code fed onverter. I'STopera 0 i npart
an anplitude corfyorenty indad moe@n input 9 of a four quadrant multipliier

10. Second inputs 11 and 12 of the multiplier 10 are fed

with respective reference currents Ipac and

I'pac each derived from a d{gital to analogue

converter in response to a digital code applied to the
“input of the converter. The digital code~is a - -

predetermined code derived to enable a satisfactory

correction current to be derived which is suitable for the

particular characteristics of the deflection circuits.

The multiplier 10 being a four quadrant multiplier
provides either a positive or a negative output current at
its output 13 in dependence upon which of the currents

Y " Ipac and I'pac is the greater. The choice of
a positive or negative current at the output of the
- multiplier 10 enables a positive or negative tilt to be
‘imparted to the parabolic current.

The current supplied at the output 13 of the
multiplier 10 is fed over line 14 to be combined with the
parabolic output current fed from the squarer 4. The
combined tilted parabolic correction current is applied to

-an input 15 of a further multiplier 16, a second input 17
of which is fed with a current I'’'pac derived from

an analogue to digital converter in response to a
preselected digital code fed to the converter. The
multiplier 16 is operative to impart an amplitude control
to the tilted



pAr boli ¢ correction current and this anplitude controlled correction

elt is fed to a terminal 19. A resistor 20 is coupl ed between the

pal- 19 and a reference terminal 21, typically an earth term nal and
converts the current apptied to the termng.19 into a voltage. This '
voltage may then be applied as required as a correction voltage for the-
hori zontal tinmebase. A further two currents supplied by sources 22 and 23
may be fed to the termnal 19. The source 22 provides a preset pi cture

wi dth control curre r.QV correc i on
current for cor?%c‘?ﬁ g\h%%'s'teeés{]‘fleon&t '}fure&%ﬁ %‘ﬁoﬁc ar%:go e
pi cture tube Ercrovmchgentmr\aemtfw rrfsed ho saibexminal d Separat e

application. The inventéofistér mtw%wm@%w@éﬂ e deAtmina 1Y) A,
part of an |ntegrat dcircurt ap @.é% EX ééﬁ{rated el enents of the -l
Si

i nvention with $hEeEXEeRES o?le‘b‘?"?% Yredl RN SRt
invention is pagoneerts| yheucdebdet fappThdd i tatthe tarmiard] af9 amtog e chip

tel evi sion sign ess t . e Cad &dd's
oventon w t ol BABEF T HO%s ebfHade ARD RERUAE R TR P 2 G dd s
reference currenteost®ptien vqﬂtanﬁrﬁnmutheehqr 1Zpntal 1tomehase. ustrated as

bei ng derived fromtRespptpedStws Ehorémts t@uﬁiﬁ@cﬂ% WML atrhi ?3 S
not essential and an Fonvenlent nea%; { *ppl i ng swte:ée ref er
currents coul d BRAY (R@dfednto (the Sterpinyg g‘s & ARt

nevert hel ess paﬁtesutapithﬂaamtdgkousnhheh ¢¢nrenmuyﬂitstftkenrqnnewmf a
Gl roui b, ALt hoSRthe vy B Fide £ cOHReR B Al B Eer e
correction of tabangeszmthhetpheblaee with duseteichanges,i gl i otuns viube he
invention is edggy!yoPPRyd CEPe Cand ﬁ&wmieéw'ﬂméwqﬁr@%@%aswh as a
application.
‘The invention is particu1ar1y app1icab1e to
fabrication as part of an integrated circuit and all the
illustrated elements of the invention with the exception
of the resistor 20 may be integrdated. The invention is
particularly suitable for fabrication as part of a single
chip television signal processing circuit.
Modifications may be made to the invention without
departing from. its scope. In particular although the
reference currents supplied to the multipliers 10 and 16
are illustrated as being derived from the outputs of o W,
digital to analogue converters, this is not essential and
any convenient means of supplying suitable reference
currents could be used. The use of the digital to
analogue converters is nevertheless particularly
‘advantageous when the invention forms part of a
micro-processor controlled single chip television signal
- processing circuit. :
Although the invention has been described with
reference to the correction of the horizontal timebase of
a domestic television receiver the invention is equally
applicable to any television type display such as a
monitor, a computer display or a graphics display.

&y



-.nDnltor a conputer di splay or a graphlcs dlsplﬁg!
y m

—tlnebase circuit for providing a horizontal dri forn1h;i\='
tel evision type display, the 5. circuit conprisi Wspons @
to a vertical ranp signal for prOV|d|ng a gurrent, propbrtfona ereto;

second- means for squari.ng said current to prOV|de a parabolic current; 10
third nmeans responsive to said vertical ranp signal for providing a I|near_
current proportional thereto; and fourt lemeess for conbi ning said parabolic
and linear currents to provide a tiltable parabolic current. 15 2. The
circuit of claiml1 wherein the first means conprises neans for providing a
current proporlionaldttinekadse diiramridn o grostiding: a hordzoatadudrivad

‘average - val ygs, ,ﬁgct;{@nwwéf@émrﬂﬂoa@élmsi £ ren}.gg’rl er‘rp“%Y' ng

clain,1 wherein, t I rst neans conprises first
means haV|né1¢¥€ﬁu FURGARINGHut s for receiving respectively the
i nstant aneous verti celrstmpeans. tmafﬂ\i&&ca\aewmwﬂvmbca&ghampfor

vol t age. 4. &gwif&%’{r%l | fy%&@#%aw q,larl tﬁ%rte@ r[d means conprises

second differ a first ﬁ ut for receiving the
vertical ranp volt aggecontd anmmcsqumnq @raide@exmang- %or provideca

vol tage. 5. g}gbéliénaﬁrfgngjaM|ﬂ 1 wherein neans is prOV|ded for

adjusting the sign o i near curre rovji de a tive or ,negative
cu{rent ?o ar? ex?ﬂiﬁ iReans respons ve(%J)said vertica ramp sign g1

for providing a linear current proportional thereto;
and : '

fourth means for combining said parabolic and linear
currents to provide a tiltable parabolic current.

15
2. The circuit of claim 1 wherein the first means
comprises means for providing a current proportional to

- ...the -difference between the instantaneous-and average
values of the vertical ramp voltage.

20 _ .
3. The circuit of claim 1 wherein the first means
comprises first differential amplifying means having first
and second inputs for receiving respectively the
instantaneous vertical ramp voltage and the average

U 25 vertical ramp voltage.

W

4. The circuit of claim 1 wherein the third means

comprises second differential amplifying means having a

first input for receiving the vertical ramp voltage and a
30 second input for receiving a reference voltage.

5. The circuit of claim 1 wherein means is provided for
adjusting the sign of the linear current to provide a
positive or negative current to impart a positive or

35 negative tilt to the parabolic current.



35 -egatlve—frfr‘f“‘?ﬁg—agrg—bl|c current. 6. The circuit of claim5 i
peTeNn th \m “Btlngthe sign of the linear currenf conprises ¥
I yi nilmgm\ ““ irst input for receiving the linear current and
Secdpd and red r~nplts for receiving respgciive reference 5 currerts the

sign of the linear current being dependent upon which of the reference’
currents is the greater. 7. The circuit of claim6 wherein the reference
currents are gyppheedibyuitgot ad:léﬂmasadzneﬁemoauerheanéOfcramjustmg ponse

means | s pr ovERBGSHaPR 45 BoF) RbeRE aipreet Eoht thed ai LA hEM

15 9. The havmngtaofirsalhnauuhéon|necnuvmnqntheoliaeynscungenheand
anpl i tude of LBEoRA' A A Er&ﬂiﬁéﬂﬁg‘ faﬂpféééivﬂﬁlit kebbectpantetarence
mul tiplying the mave a reference,current The circujt oﬁd

claim9 wh eFHrFﬁétFeFEPeﬁéﬁnCBFrEh? tineap FrEYeRy BPngaFePﬁngﬁﬁFogue

converter neagpohNwheégROBEethe fegerehty casedntspis shgngreatét. The
circuit of claim11 and fabricated in integrated 25 circuit form 12. A

tel evision receiver |nclud|ng a timebase circuit as clainmed in preceding
claim 30 13. 7.A ti Pbeasdrchitupf claimafit wvhereinsther spfeyeneei bed with

reference to agdrants! hval bdpplied byeadgavhiito3analogue converter
10 means in response to digitally coded input signals.

8. The circuit of claim 1 wherein means is provided for -C)
adjusting the amplitude of the correction waveform.

15 9. The circuit of claim 8 wherein the means for
adjusting the amplitude of the correction waveform
comprises multiplier means for multiplying the wavefornm by
a reference current.

20 10. The circuit of claim 9 wherein the reference current
is supplied by digital to analogue converter means in -
response to digitally coded input signals.

11. The circuit of claim 1 and fabricated in integrated .
25 circuit form. ' _ W

12. A television receiver including a timebase circuit
as claimed in preceding claim.

30 13. A timebase circuit substantially as herein described
with reference to and as illustrated in the drawing.
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